Introduction: Since the Affordable Care Act was passed, more than 12 million individuals have enrolled in the health insurance marketplace. Without support, many struggle to make an informed plan choice that meets their health and financial needs. Methods: We designed and evaluated a decision aid, Show Me My Health Plans (SMHP), that provides education, preference assessment, and an annual out-of-pocket cost calculator with plan recommendations produced by a tailored, risk-adjusted algorithm incorporating age, gender, and health status. We evaluated whether SMHP compared to HealthCare.gov improved health insurance decision quality and the match between plan choice, needs, and preferences among 328 Missourians enrolling in the marketplace. Results: Participants who used SMHP had higher health insurance
Introduction: Since the Affordable Care Act was passed, more than 12 million individuals have enrolled in the health insurance marketplace. Without support, many struggle to make an informed plan choice that meets their health and financial needs. Methods: We designed and evaluated a decision aid, Show Me My Health Plans (SMHP), that provides education, preference assessment, and an annual out-of-pocket cost calculator with plan recommendations produced by a tailored, risk-adjusted algorithm incorporating age, gender, and health status. We evaluated whether SMHP compared to HealthCare.gov improved health insurance decision quality and the match between plan choice, needs, and preferences among 328 Missourians enrolling in the marketplace. Results: Participants who used SMHP had higher health insurance knowledge (LS-Mean = 78 vs. 62; P \ 0.001), decision selfefficacy (LS-Mean = 83 vs. 75; P \ 0.002), confidence in their choice (LS-Mean = 3.5 vs. 2.9; P \ 0.001), and improved health insurance literacy (odds ratio = 2.52, P \ 0.001) compared to participants using HealthCare.gov. Those using SMHP were 10.3 times more likely to select a silver-or gold-tier plan (P \ 0.0001). Discussion: SMHP can improve health insurance decision quality and the odds that consumers select an insurance plan with coverage likely needed to meet their health needs. This study represents a unique context through which to apply principles of decision support to improve health insurance choices. Key words: vulnerable populations; health literacy; public health; shared decision making; decision aids. (MDM Policy & Practice 2016;1: [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] S ince the Affordable Care Act (ACA) was passed, the number of nonelderly Americans without health insurance has dropped from 50 million in 2010 to approximately 30 million. 1, 2 More than 12 million individuals have enrolled through the health insurance marketplace, a group of private insurance plans from which individuals can choose. 3 For many, enrolling in a marketplace plan was their first experience making a health insurance decision. 4 Given the complex nature of health insurance information, many individuals struggle to make an informed choice. Limited health insurance literacy and health numeracy 5, 6 hinder one's ability to interpret, communicate, and act on complex and quantitative health information. Only about one quarter of previously uninsured individuals feel confident that they understand health insurance details. 7, 8 Knowledge gaps persist even among educated individuals reporting a good understanding of health insurance. 9 Individuals with low numeracy have difficulty calculating out-of-pocket costs across plans, 10 regardless of whether plain language summaries are displayed. 11, 12 When individuals do not understand information or are faced with difficult trade-offs, they might ignore key information 13 or make a decision dominated by a single factor, even when these mental short-cuts are not in their best interest. 14 Without appropriate support, many consumers will select a plan without acceptable coverage for their health status. 15 For example, almost one quarter of individuals who enrolled in the ACA marketplace through 2015 enrolled in a high-deductible plan without a health savings account, 16 many without considering their health care utilization or the cost of this care. 17 Deductibles are often quite high relative to consumers' incomes, even among those eligible for cost-sharing reductions. 18 Although some of these decisions result from affordability concerns, others result from inadequate assistance. Many state-run and federal websites lack plain language guidance and fail to provide annual out-of-pocket cost estimators, even with expanded decision support in the third enrollment period. 19, 20 Choosing a health insurance plan with a focus on immediate rather than long-term costs could result in financial distress or failure to receive needed care, particularly among the disproportionately low-income population served by the ACA.
Drawing on a model of information processing and empirical decision-making research, 21 we developed a health insurance decision aid called Show Me My Health Plans (SMHP) to assist individuals enrolling in the health insurance marketplace in Missouri. 22 A modified version of SMHP can be accessed at showmehealthplans.org, and screen shots are shown in Online Appendix A. Specifically, SMHP 1) simplifies information with plain language and graphics; 2) assesses knowledge through an interactive quiz that provides feedback about correct or incorrect responses to ensure comprehension of key material; 3) incorporates individual and dependent health status to personalize annual out-of-pocket cost estimates; 4) assesses preferences for plan features through a rating system (from 1 = not at all important to 5 = very important) and a ranking system (asking users to order features from most to least important); and 5) helps individuals weigh information appropriate to their needs with a summary plan-sorting page, highlighting ''good fit'' plans generated from a tailoring algorithm.
SMHP's development is detailed in a previously published article. 22 Briefly, it was based on formative work with uninsured participants, health providers, community advisors, and health policy experts with attention to health literacy, numeracy, and graphic literacy. The algorithm used to estimate individual or family expected annual out-of-pocket costs included estimates from the Medical Expenditure Panel Survey (MEPS) with an additional risk-adjustment factor based on age, gender, and medical conditions. MEPS data estimate the probability of incurring health care-related costs during a calendar year and the size of these costs. Due to the plethora of similar plans and the need to adjust for potential risk of unexpected expenses, the tailoring algorithm compared plans pairwise until all plans were ordered to generate an appropriate set of recommendations for individuals. Individuals could see all plans (ranging from 18 to 43 plans in 2015 and 30 to 46 plans in 2016 depending on county of residence) sorted by lowest to highest annual cost, as well as three ''good fit'' plans based on our algorithmic prediction of cost and potential risk. We expected these design elements to improve comprehension and use of information in choices. 21 The current article reports findings from an experimental study designed to evaluate whether SMHP improved health insurance knowledge, selfefficacy for making a choice about a health insurance plan, confidence in that choice, and intended plan choice compared to HealthCare.gov.
METHODS

Participants
Eligible individuals were ages 18 to 64 years, English-speaking, not Medicaid-eligible, (therefore eligible for the ACA marketplace), and living in urban, suburban, and rural counties within 90 miles of St. Louis. A screening survey assessed eligibility using Missouri-specific criteria. The study was approved by the Human Research Protection Office at Washington University in St. Louis and registered with clinicaltrials.gov (protocol NCT02522624).
Data Collection
Recruitment occurred between October 2015 and January 2016 via community events, online advertisements, social service organizations, and the recruitment/retention arm of our Center for Community-Engaged Research.
Participants were computer-allocated to one of two study conditions: 1) SMHP or 2) HealthCare.gov (''See Plans and Prices'' section). Group assignment was meant to be random, but due to a programming oversimplification, was alternating. However, researchers had no ability to manipulate assignment order, participants were recruited in multiple locations simultaneously by different staff, and participants arrived at recruitment locations at random with no obvious patterns. The end result is therefore taken to be random for this analysis.
Participants first completed a survey assessing federal poverty level (FPL) and health insurance literacy. They then used SMHP or HealthCare.gov. Those recruited prior to 2016 open enrollment saw plan information from 2015; those recruited during 2016 open enrollment saw 2016 plan data. Participants completed a post-tool survey about confidence in plan choice, decision self-efficacy, health insurance literacy, objective numeracy, and sociodemographics. They received a gift card, a glossary of insurance terms, and information about marketplace enrollment locations. Participants could complete the study at recruitment sites or by appointment at the university.
Measures
Knowledge
Eight questions developed in our past work assessed health insurance knowledge. 7, 12 Online Appendix B shows these items and the percentage of people answering each item correctly in each group.
Health Literacy Skills
Two items from the Health Insurance Literacy Measure (HILM) 23 assessed confidence estimating costs (HILM 1) and understanding terms (HILM 2). The Single Item Literacy Screener 24 assessed broader health literacy.
Numeracy Skills
Four items from a validated objective numeracy scale 25 assessed numeracy skills.
Demographics
We asked about insurance status, age, gender, race/ethnicity, education, income, household size, and individual and dependent (if applicable) health and smoking status. FPL was categorized into \100% FPL, 100% to 249% FPL, 250% to 400% FPL, and .400% FPL based on subsidy and cost-sharing reduction qualifications. In Missouri and states that did not expand Medicaid, those earning 100% to 249% FPL qualify for subsidies and cost-sharing reduction; those earning 250% to 400% FPL qualify for subsidies only. Those earning \100% FPL do not qualify for Medicaid based on income alone, nor are cost-sharing reduction or subsidies provided.
Confidence in Choice
The four-item SURE Decisional Conflict Scale 26 assessed confidence in choice. Higher values indicate more confidence.
Decision Self-Efficacy
The Decision Self-Efficacy Scale 27 measured participants' perceived ability to understand insurance information and resist unwanted decision pressure. Higher values indicate more confidence in one's decision-making ability.
Intended Plan Choice
Participants indicated the plan they would choose that day. We categorized plans by governmental classifications of metal level (catastrophic, bronze, silver, gold 28 ).
Match With Preferences
After the educational component of the intervention, prior to seeing plans, participants rated how important each of 12 features (e.g., premium, deductible, copayments) was to their choice from 1 (not at all important) to 5 (very important). They SHOW ME MY HEALTH PLANS ARTICLE 3 also ranked features from most to least important. In analyses, we examined the match between choice and individuals' most important features, features defined as those rated 4 or 5 and rankordered first or second. Of those most important features, all cost-related features were scored a 2 if in the lowest 25% relative to other plans shown, a 1 if in lowest 50%, and a 0 if neither. Other nonquantifiable features (e.g., valuing having fixed costs through copayments rather than a percentage of a bill through coinsurance) were given a 2 if the plan choice included that feature and a 0 if not. For example, consider a participant who rated cost of premium a 5, and cost of deductible as a 4, and ranked cost of premium and cost of deductible as their top two important plan features. If the plan that participant selected had a premium cost in the lowest 25% compared to all their other plan options (assigned a ''2'') and had a deductible cost that was in the lowest 50% compared to all their other plan options (assigned a ''1''), this participants preference match score would be a 3. This process helped in the case when individuals were forced to make trade-offs between features such as cost of premium and cost of deductible, where both are not expected to be in the lowest 25% of plan options because as one lowers, the other rises. If there was only one dominant important feature (e.g., only one factor rated a 4 or 5 and ranked a top feature, with all others rated a 3 or below), that top feature's score was multiplied by 2 to yield a total score out of 4. Scores of 3 or 4 were considered a good match, scores of 1 or 2 a moderate match, and scores of 0 a poor match.
Match With Algorithmic Predictions
We examined how many SMHP users selected one of three ''good fit'' plans as predicted by the algorithm (those using HealthCare.gov did not see an algorithmic prediction).
Data Analysis
Descriptive statistics were compared between groups using the chi-square statistic or Fisher's exact test for categorical variables and the Kruskal-Wallis test for continuous variables. Primary outcomes included knowledge, decision self-efficacy, and confidence in choice. Secondary outcomes included improvement in HILM and intended plan choice metal level. Improvement in HILM was defined as moving from ''not confident'' pre-intervention to ''a little confident'' or ''very confident'' post-intervention, or from ''a little confident'' preintervention to ''very confident'' post-intervention. Multivariable linear regression models examined the relation between group and continuous outcomes, and multivariable logistic regression models examined the relation between group and categorical outcomes, controlling for FPL and objective numeracy. We examined data with and without participants who viewed 2015 plan information; because results did not change, results of the full sample are reported. Significance of a = 0.05 was used and all tests were two-sided. The percentage of missing data in multivariable analyses ranged from 1.2% to 5.2%; number of observations included is displayed in Table 3 . Statistical package SAS version 9.3 was used for analyses.
RESULTS
Participant Characteristics
A total of 393 eligible individuals were approached; 328 (83%) enrolled (Figure 1 ). The final sample included 164 individuals using SMHP and 163 using HealthCare.gov (Table 1) . No significant differences existed between groups across demographic variables except those using SMHP had higher objective numeracy than those using HealthCare.gov (mean = 2.6 v. 2.3, P = 0.03); numeracy was included in multivariable analyses. FPL was also included in multivariable analyses given that FPL is directly related to premium subsidy eligibility, cost-sharing reduction eligibility, and cost-related plan decisions. We added age, education, and race to exploratory analyses; since results did not change when we added these variables to our models, results are reported for the a priori planned analyses, controlling for numeracy and FPL.
Time Spent Using SMHP
Participants spent approximately 21.2 minutes (SD 8.8, range 6.1-60.7) using SMHP, including completing research-specific questions. They spent approximately 2.9 minutes (SD 2.6, range 0.3-19.1) on the final plan-sorting page.
Improvement in Decision Quality: Knowledge, Confidence in Choice, Decision Self-Efficacy, and Health Insurance Literacy
After using SMHP or HealthCare.gov, participants using SMHP had higher health insurance knowledge (mean correct = 78% v. 59% using HealthCare.gov; P \ 0.0001), higher decision selfefficacy (mean = 82 and 73, respectively, P \ 0.0001), and more confidence in their choice (mean = 3.5 and 2.9, respectively, P \ 0.0001) compared to those using HealthCare.gov (Table 2) . More SMHP users compared to HealthCare.gov users showed an improvement in confidence understanding health insurance terms (HILM2 54% v. 32%; P \ 0.0001). Controlling for objective numeracy and FPL (Table 3) , all decision quality outcomes remained significant. Those using SMHP had higher knowledge (LS-Mean = 78 v. 62; P \ 0.001), decision self-efficacy (LS-Mean = 83 v. 75; P \ 0.002), health insurance literacy (odds ratio = 2.52, P \ 0.001, on HILM2), and confidence in their choice (LS-Mean = 3.5 v. 2.9; P \ 0.001) compared to those using HealthCare.gov.
Intended Plan Choice
Intended plan choice was available for 314 of 327 participants. Others did not find an acceptable plan (1 SMHP, 51 HealthCare.gov), selected a dental-only plan (2 HealthCare.gov), selected a non-ACA plan (1 HealthCare.gov), selected a non-Missouri plan (1 HealthCare.gov), entered unidentifiable plan information (6 HealthCare.gov), or experienced technical failure (1 SMHP).
Metal Level
Because few individuals were eligible for catastrophic plans and few chose gold plans, we combined ''Catastrophic or Bronze'' and ''Silver or Gold'' for analyses. Among participants using SMHP, the majority (121/162, 74.7%) selected a silver or gold plan, compared to 30/152 (19.7%) using HealthCare.gov (P \ 0.0001; Table 2 ). The majority using HealthCare.gov (108/152, 71.1%) selected a catastrophic or bronze plan, compared to 41/162 (25.3%) who used SMHP (P \ 0.0001). Four HealthCare.gov participants who were ineligible for catastrophic coverage selected a catastrophic plan; no SMHP participants did so. Intended plan choice varied by FPL (P \ 0.002); results were still significant when controlling for FPL. The odds of choosing a silver or gold plan were 10.3 times higher among those in the SMHP group compared to those in the HealthCare.gov group (95% confidence interval = 5.94-17.95; P \ 0.0001; Table 3 ).
Match With Preferences and Algorithmic Prediction
The majority of SMHP participants selected plans that were good (85/162, 52.5%) or moderate (71/162, 43.8%) matches with their preferences and matched one of the algorithmic recommendations (134/162, 83.2%). The metal level plan choice of those using SMHP matched the metal level of the ''good fit'' plans recommended by the algorithm 87.6% of the time. Among participants using HealthCare.gov, we could only examine the preference match for the 60 participants covering themselves. We did not have data on health conditions of dependents in the HealthCare.gov group since they did not use SMHP. In that subset, 21/60 (35.0%) selected plans that were a good preference match, 29/60 (48.3%) selected plans that were a moderate preference match, and 10/60 (16.7%) selected plans that were a poor preference match. Mean preference match score was 2.59 (SD 0.99, range 0-4) among those using SMHP and 1.93 (SD 1.18, range 0-4) among those using HealthCare.gov.
In exploratory analyses, we examined the preference match for the 60 participants covering themselves in the HealthCare.gov group to the 96 participants covering themselves in the SMHP group; there were statistically significant differences in the match between preferences and choice between groups (x 2 = 10.92, P = 0.004).
DISCUSSION
Although the ACA took an important step by improving access to quality health insurance, that access needs to be supplemented by education to support individuals in choosing a plan that meets their needs and preferences. To our knowledge, this study was the first to experimentally evaluate a decision aid systematically developed to facilitate comprehension and choices in the federal health insurance marketplace. Results suggest that SMHP can significantly improve health insurance decision quality by improving knowledge, decision selfefficacy, health insurance literacy, and confidence in plan choice. It may also facilitate a match between choice and preferences.
Furthermore, SMHP can significantly improve the odds that individuals enrolling in the marketplace choose silver plans offering the level of coverage likely needed to meet their health needs. In our study, almost two thirds of participants had chronic conditions with a mean of 2.2 conditions (range 1-9). According to HealthCare.gov, bronze-level plans are meant for very healthy people expecting to incur few medical costs. Silver plans are described as the ''marketplace standard'' level of insurance likely to meet the average consumer's needs; available subsidies are tied to the second-lowest silver plan's premium. Given the high number of participants selecting silver plans in the SMHP group, SMHP may have better matched plan choices with coverage needs. Because national enrollment numbers in silver plans are around 69% and many consumers nationally enroll with the help of an assister or broker, 29 SMHP could potentially reduce the likelihood that individuals require in-person assistance to enroll in a health plan that meets their needs.
Although some interventions have been or are being developed to facilitate marketplace choices, SMHP is unique in that it uses a tailored, riskadjusted algorithm to recommend marketplace plans appropriate for users' individual circumstances. 22 By incorporating personalized MEPS data derived from individuals' age, gender, and health status, plan recommendations are tailored to individual needs. While many enroll in the marketplace with application counselors or in-person assisters, even certified application counselors report difficulty helping consumers navigate the process of selecting a plan (Housten et al., 2016) . 30 Many feel that the time they have to work with individuals is insufficient to fully support plan selection given the multitude of plan choices that can overwhelm even educated consumers. SMHP can prepare individuals in advance for visits with assisters, help structure conversations with assisters during in-person meetings, or supplement in-person meetings with assisters, depending on user needs. Stakeholder feedback was incorporated throughout development, resulting in a tool that consumers, counselors, and policy makers find useful during consumer enrollment (A. J. Housten and others, unpublished data).
These findings should be interpreted within the context of several study limitations. The state of Missouri did not expand Medicaid. Although that should not affect plan choices of individuals with incomes .100% FPL, it likely affected choices of individuals making \100% FPL since they do not qualify for premium subsidies (written assuming states would expand Medicaid, the ACA did not provide subsidies for that group). Given the added difficulty they faced deciding on a plan, our findings on participants making \100% FPL are not generalizable to Medicaid expansion states. We controlled for FPL in multivariable analyses to account for the impact of FPL on outcomes.
In addition, due to the plethora of plans available (up to 42 options for St. Louis City and County, for example) and the scope of this study, recruitment was limited to a 90-mile radius of St. Louis. Nonetheless, our study did include participants in urban, suburban, and rural counties; over half were African American and the majority had no more than a high school degree. Future work could incorporate additional plan information to achieve a representation of the entire state. Moreover, it is possible that asking choice intentions rather than following people through actual enrollment does not accurately represent SHOW ME MY HEALTH PLANS ARTICLE 9 enrollment choices. Because the HealthCare.gov cost calculator was not available at the time of our study, we could not compare its efficacy with that of SMHP. However, the HealthCare.gov cost calculator does not personalize expenses based on health status, beyond asking individuals about whether they expect low, medium, or high health care utilization. Like SMHP, it informs individuals about whether they qualify for lower costs on coverage based on FPL. Rather than using annual costs like SMHP, though, it displays list of plans available from lowest to highest monthly premium costs. Finally, we cannot determine if any one element of SMHP (i.e., the educational component, the cost calculator, the values clarification component) improved decision quality more than others. Although there is some evidence suggesting that decision quality can be best improved by combining educational interventions with default options and cost calculators, 31, 32 future work could compare the efficacy of each element of SMHP. As our theoretical framework 21 and literature suggests, for example, health insurance literacy interventions, independent of cost calculators or default options, may increase participants' knowledge of health insurance terms and costs, and improve their health insurance decisions. 12, 15, 21, 33, 34 However, whether knowledge and confidence alone is sufficient to improve choice needs empirical testing. A large body of research investigating choices among Medicare enrollees suggests that individuals frequently choose more costly plans than they should, primarily attending to monthly premium costs rather than considering the full complexity of plan features, even when they are knowledgeable and make active insurance choices. 32 Thus, appropriate default options, displaying annual costs rather than monthly costs, and personalizing decision support, as the cost calculator of SMHP does, appear to be necessary components of health insurance decision interventions, 32, 35, 36 particularly among vulnerable populations (e.g., non-white, lower education, lower income, more unmet health needs 36 ).
In conclusion, current ACA marketplace platforms might not adequately support consumers in choosing a health insurance plan. More participants in the SMHP group understood important yet challenging health insurance concepts such as deductibles and network coverage despite information described on the federal website about these concepts. Several HealthCare.gov participants chose plans that were not even available to them (e.g., catastrophic plans, non-Missouri-based plans).
Consumer-friendly tools like SMHP could support health plan selection, knowledge about plan details, and increase access to affordable care for individuals across the income spectrum. 37 These results may also be useful to consider when designing interventions to support choice in employer-sponsored markets or other countries with private health insurance systems. Future research should continue this line of work exploring ways to facilitate health insurance choices in vulnerable populations with limited financial resources and high health care needs.
